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(54) METHOD AND DEVICE FOR DETERIORATING PICTURE QUALITY IN THE 
CASE OF COPYING DIGITAL MOVING PICTURE WITHOUT PERMISSION 

(57)Abstract: 

PURPOSE: To automatically deteriorate a digital moving picture when the digital 
moving picture is copied for a livelihood by decoding the digital moving picture and 
applying irreversible coding to the decoded picture again after that. 

CONSTITUTION: An original signal inputted from a camera or the like has picture 
quality of Q(0) and the picture quality is deteriorated onto picture quality Q(l) through 
compression of a digital signal and the result is recorded. When the digital signal whose 
picture quality is Q(l) is dubbed or copied, the picture quality Q(l) is deteriorated into 


Q(2) by copying and recording the signal via a picture quality deterioration device C. 
Concretely the signal is reproduced as moving picture information visible to a person by, 
e.g. a decoder and picture information is stored in a reproduction picture buffer. The 
irreversible coder receives sequentially picture information from the reproduction 
picture buffer and applies re-coding by the digital moving picture coding synchronizing 
signal newly and the result is outputted externally. The picture quality is gradually 
deteriorated by repeating copying through the use of the irreversible coder and it is also 
devised that the picture quality must not deteriorated any more in excess of a number of 
times (n). 


LEGAL STATUS [Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 


* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 


1. This document has been translated by computer. So the translation may not 
the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The image quality degradation approach in the case of the unapproved 
duplicate of the digital dynamic image which decrypts a digital dynamic image and is 
characterized by carrying out irreversible coding again after that. 
[Claim 2] Image quality degradation equipment in the case of the unapproved duplicate 
of the digital dynamic image which arranges the irreversible encoder down-stream 
from the output terminal of a decryption machine. 

[Claim 3] The image quality degradation approach in the case of the unapproved 

duplicate of the digital dynamic image characterized by correcting a part of 

quantization matrix so that original information cannot be restored. 

[Claim 4] Image quality degradation equipment in the case of the unapproved duplicate 

of the digital dynamic image containing a quantization matrix rectifier. 

[Claim 5] The image quality degradation approach in the case of the unapproved 

duplicate of the digital dynamic image characterized by deleting a part of DCT 

multiplier. 

[Claim 6] Image quality degradation equipment in the case of the unapproved duplicate 
of the digital dynamic image containing a DCT multiplier deletion machine. 
[Claim 7] The image quality degradation approach in the case of the unapproved 
duplicate of the digital dynamic image characterized by correcting the sign bit of some 
DCT multipliers so that original information cannot be restored. 

[Claim 8] Image quality degradation equipment in the case of the unapproved duplicate 
of the digital dynamic image containing a DCT multiplier rectifier. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to dubbing or the duplicate of a digital 

dynamic image (Digital Moving Picture). 

[0002] 

[Description of the Prior Art] For example The coding method of the digital dynamic 
image which became an international-standards method in International Organization 
for Standardization (ISO/IEC JTC1/SC29/WG1 1 MPEG) 0 [ IS 1 1 172, ] [ "Coding of 
Moving Picture andAssociated ] Audio for Digital Storage Media at up to about 1.5 
Mb/s" The next-generation digital dynamic-image coding method (commonly called 
MPEG 2) by which current examination is carried out more by this device aiming at 
high definition is used, the bottom of the same coding method with which a digital 
video tape recorder, digital TV broadcast, a digital dynamic-image disk and a 
regenerative apparatus, the digital dynamic-image communication device, etc. were 
unified — implementation-izing — or it may be produced commercially, rather than 
the conventional analog dynamic image, image quality boils a digital dynamic image 
markedly, and improves, and moreover, even if it repeats transmission, dubbing, and 
edit how many times, image quality does not deteriorate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, easy moreover, the perfect 
duplicate object of works, such as an image, is made so much, and a problem is in eye 
backlash image quality does not deteriorate even if it repeats dubbing how many times 
from the point of protection of copyrights. Although making the law Ruhr is also 
considered about this copy problem, it cannot be said as perfect solution. 
[0004] Then, the purpose of this invention is newly developing the method of 
degrading the image automatically, and its equipment, when reproducing a digital 


dynamic image to a noncommercial use. 
[0005] 

[Means for Solving the Problem] The above-mentioned purpose decrypts, the image 
quality degradation approach in the case. i.e.. the digital dynamic image, of the 
unapproved duplicate of the digital dynamic image of the 1st invention according to 
claim 1. and is attained by the image quality degradation approach characterized by 
carrying out irreversible coding again after that. 

[0006] Moreover, the above-mentioned purpose is attained by the image quality 
degradation equipment in the case of the unapproved duplicate of the digital dynamic 
image of the 2nd invention according to claim 2. i.e.. the image quality degradation 
equipment which arranges the irreversible encoder down-stream from the output 
terminal of a decryption machine. Here, a "lower stream of a river" means the lower 
stream of a river about the flow of a digital dynamic-image signal. (In this specification, 
a "down-stream" word is used in the same semantics.) Therefore, an irreversible 
encoder may be directly tied to the output terminal of a decryption machine, and an 
irreversible encoder may be connected after connecting other 1 or 2 or more devices 
to the output terminal of a decryption machine. 

[0007] The above-mentioned purpose is attained also by the image quality 
degradation approach characterized by amending the a part of image quality 
degradation approach in the case of the unapproved duplicate of the digital dynamic 
image of the 3rd invention according to claim 3. i.e., quantization matrix, so that 
information on a basis cannot be restored. Although two. the object for coding in a 
screen and the object for coding between screens, may be used as a quantization 
matrix, replacement of the multiplier of the quantization matrix of this invention and 
correction may be applied to both quantization matrix, or may be applied only to one 
either. 

[0008] Moreover, the above-mentioned purpose is attained by the image quality 
degradation equipment in the case of the unapproved duplicate of the digital dynamic 
image of the 4th invention according to claim 4, i.e.. the image quality degradation 
equipment containing a quantization matrix rectifier. 

[0009] The above-mentioned purpose is attained by the image quality degradation 
approach in the case of the unapproved duplicate of the digital dynamic image of the 
5th invention according to claim 5. i.e.. the image quality degradation approach 
characterized by deleting a part of DCT multiplier. Here. "DCT" means discrete 
cosine conversion or discrete cosine conversion, and the word of "DCT" is used in 
the same semantics in this specification. 


[0010] Moreover, the above-mentioned purpose is attained by the image quality 
degradation equipment in the case of the unapproved duplicate of the digital dynamic 
image of the 6th invention according to claim 6, i.e., the image quality degradation 
equipment containing a DCT multiplier deletion machine. 

[0011] The above-mentioned purpose is attained by the image quality degradation 
approach in the case of the unapproved duplicate of the digital dynamic image of the 
7th invention according to claim 7, i.e., the image quality degradation approach 
characterized by correcting the sign bit of some DCT multipliers. 
[0012] Moreover, the above-mentioned purpose is attained by the image quality 
degradation equipment in the case of the unapproved duplicate of the digital dynamic 
image of the 8th invention according to claim 8, i.e., the image quality degradation 
equipment containing a DCT multiplier rectifier. 
[0013] 

[Function] (4) which deletes a part of (3) DCT multiplier which corrects a part of (2) 
quantization matrices which decrypt (1) digital dynamic image and carry out recoding 
further with the image quality degradation approach and equipment of this invention, 
respectively — by correcting the sign bit of some DCT multipliers, the image quality of 
the inputted digital dynamic image is degraded, and is outputted. In addition, although 
it is known that degradation will generally arise by changing a digital dynamic image 
into an analog, in this invention, it is the special feature that changing into an analog 
on the way changes image quality absolutely none with digital information. 
[0014] 

[Example] The example of this invention is explained using an accompanying drawing. 
[0015] Drawing 1 carries out functional-block division of the image quality degradation 
equipment of this invention notionally. The HARASHIN number inputted from the 
camera etc. is Q (0). It has image quality and is Q (1) by compression of a digital signal. 
It is deteriorated and recorded on image quality. This image quality Q (1) It is image 
quality Q (1) by reproducing and recording through the image quality degradation 
equipment C of this invention, in case a digital signal is dubbed or reproduced. Q (2) It 
deteriorates. Similarly, by the n-th duplicate, it is Q (n+1) by recording repeatedly 
through the image quality degradation equipment C of this invention. It becomes image 
quality, namely. — Q (0) >Q (1) >Q (2) > ... >Q (n) > ... Formula (1) Protection of the 
copyright of a digital dynamic image can be performed by reproducing through the 
image quality degradation equipment C of this invention which controls image quality 
which becomes. Moreover, if n is large, it is image quality Q (n+1). It will be Q (n) if it 
becomes beyond a value with n, since it is thought that it has deteriorated enough. Q 


(n+1) It is made equal, namely, you may make it not degrade image quality. Even if it 
reproduces this repeatedly, a certain minimum image quality is the additional function 
to guarantee. Image quality degradation in this case is a formula (2). It becomes like. 
Q (0) >Q (1) >Q (2) > ... >Q (n) =Q (n+1) = ... Formula (2) [0016] The block block 
diagram of the image quality degradation equipment of example 1 example 1 is shown 
and explained to drawing 2 . The digital dynamic-image signal inputted from the input 
terminal 10 is reproduced as dynamic-image information which is visible to human 
being's eyes with the decryption vessel 19, and image information is accumulated in 
the playback image buffer 29. The irreversible encoder 40 gets image information from 
the playback image buffer 29 serially, and recoding is newly carried out with a digital 
dynamic-image coding method. The image information by which recoding was carried 
out is outputted to the exterior by the output terminal 11. If recoding of the dynamic 
image reproduced with the decryption vessel 19 is carried out with the irreversible 
encoder 40, the output will deteriorate rather than the image quality of an input 
dynamic image. Moreover, if dubbing or a duplicate is repeated using an irreversible 
encoder, image quality will deteriorate gradually, but if a certain count n is exceeded, 
image quality does not deteriorate any more, and is kept constant, and minimum image 
quality can guarantee it by this example 1 . 

[001 7] The block block diagram of the image quality degradation equipment of example 
2 example 2 is shown and explained to drawing 3 . IS 11172 which mentioned the 
example 2 above Discrete cosine conversion (DCT) is adopted as a fundamental 
coding method like MPEG 2, and it is applied when syntax is supporting renewal of a 
default quantization matrix. It detects whether with the quantization matrix detector 
50. the quantization matrix is included in the bit stream and the digital dynamic-image 
signal inputted from the input terminal 10 has updated the default. The quantization 
matrix detector 50 controls the amount-of-data control machine 53 by the switch 1 3 
and the control line 15 with the control line 16 by whether the quantization matrix is 
updated. When the part where the quantization matrix is updated in the bit stream is 
detected, it connects with a terminal 22, and a quantization matrix is corrected by the 
quantization matrix rectifier 52, and a switch 13 is outputted to the amount-of-data 
control machine 53 by it. When not updated in an applicable part (i.e., when a default 
matrix is used), it connects with a terminal 20, and by the quantization matrix 
generator 51, a default quantization matrix is updated and a switch 13 is outputted to 
the amount-of-data control machine 53. A bit stream is inputted into the 
amount-of-data control machine 53 by no changing by connecting a switch 1 3 to a 
terminal 21, as for bit streams other than the renewal part of a quantization matrix. 


According to this method, since a quantization matrix will newly be included when a 
quantization matrix is not included in a bit stream, the whole amount of data will 
increase. In order to make it the mismatching of the amount of buffers not happen by 
the decoder which decrypts a bit stream by this, the amount-of-data control machine 
53 is formed. The amount-of-data control machine 53 becomes active with the 
control line 15. only when a quantization matrix is not updated in the original bit 
stream, and in other cases, it is only only outputting data to an output terminal 1 1. For 
example, some first blocked data are thrown away, and stuffing of data etc. is 
operated so that it may have the consistency of the amount of data. 
[0018] In an example 2. degradation of a digital dynamic image breaks out by actuation 
of the quantization matrix generator 51 and the quantization matrix rectifier 52. Here, 
the quantization matrix for coding in a screen and the quantization matrix for coding 
between screens are corrected according to a certain regulation. Suppose that there 
is a quantization matrix as shown in drawing 4 . This puts in order and shows the 
quantization multiplier to each of a horizontal and vertical frequency component from 
a small side to a large side like illustration. Supposing it performs 1st dubbing or 
reproduction, the quantization matrix generator 51 and the quantization matrix 
rectifier 52 will correct the quantization matrix concerned like drawing 5 . The value of 
k is set to 0 or is made into a big integer. 128 [ for example. ]. namely, the high 
frequency component by DOT — as before — being alike — it corrects to the 
quantization matrix which cannot be reproduced. In case dubbing or reproduction is 
performed one after another, the field as shown in drawing 6 is transposed to k. 
respectively. That is. the multiplier of the field of A1 is applied to k with the 1st 
dubbing or a duplicate, all are applied to the field of A1 with the 2nd dubbing or a 
duplicate, the multiplier of the field of A2 is corrected to k. and all the multipliers of all 
to the field of An are corrected to k with n dubbing or a duplicate below. In addition, 
the approach of field division as shown in drawing 7 and drawing 8 other than an 
approach of field division as shown in drawing 6 is also considered. Drawing 6 . drawing 
7 , and drawing 8 are mere instantiation, and there never are not at that by which this 
invention is limited to the approach of field division these instantiation. 
[0019] Since it is not reproduced or the high frequency component of a playback 
image is remarkably reproduced with degradation by making replacement of such a 
multiplier of a quantization matrix, and correction, the whole playback image will 
deteriorate at dubbing or every duplicate. Moreover, since it turns out how many times 
it was dubbed or reproduced if the multiplier of a quantization matrix is seen, it is clear 
of which field a multiplier should be replaced in the case of the next dubbing or a 


duplicate. Furthermore, if it replaces and the field of correction is limited by A4 as 
shown in drawing 6 even if it repeats dubbing or a duplicate many times, since it is 
reproduced irrespective of the count of dubbing or a duplicate, a frequency 
component lower than A4 can guarantee the minimum image quality also in an example 
2. 

[0020] The block block diagram of the image quality degradation equipment of example 
3 example 3 is shown and explained to drawing 9 . An example 3 is applied when 
discrete cosine conversion (DCT) is adopted as a fundamental coding method like 
above-mentioned IS1 1 172 or MPEG 2. The digital dynamic-image signal inputted from 
the input terminal 10 is inputted into the type judging machine 30 and the DCT 
multiplier detector 31. In the DCT multiplier detector 31, the location of the very last 
DCT multiplier is detected among the DCT multipliers of each encoded block, and 
information is told to the DCT multiplier deletion judging machine 32. The type judging 
machine 30 detects a block address, a picture type, etc., and tells whether a DCT 
multiplier should be deleted with a current block to the DCT multiplier deletion judging 
machine 32. With the DCT multiplier deletion judging vessel 32, it tells the data from 
where [ in a current bit stream ] to where are deleted to the DCT multiplier deletion 
machine 33 based on the information got from the type judging machine 30, and the 
information got from the DCT multiplier detector 31. The DCT multiplier deletion 
machine 33 deletes the information on the range specified out of the bit stream 
inputted from the input terminal 10, and passes a bit stream to the amount-of-data 
control machine 34. The amount-of-data control machine 34 gets the information on 
whether deletion of a DCT multiplier was performed from the DCT multiplier deletion 
judging machine 32. When deletion of a DCT multiplier is performed, stuffing of data is 
performed so that it may have the consistency of the amount of data, and it outputs 
to an output terminal 1 1. On the other hand, when deletion of a DCT multiplier is not 
performed, it outputs to an output terminal 11 as it is. 

[0021] In an example 3, degradation of a digital dynamic image breaks out by actuation 
of the DCT multiplier deletion machine 33. Here, the information which inclined toward 
the high frequency component most among the encoded DCT multipliers is deleted. 
The image quality of the image reproduced by decrypting by it since the high 
frequency component which should be reproduced in the deleted block was removed 
by this deteriorates. In this case, to what kind of case a DCT multiplier is deleted 
poses a problem. The type judging machine 30 performs this judgment. Here, the 
attribute of blocks, such as a coding block in an image, an images coding block, a 
brightness component block, and a color difference component block, is judged, and it 


judges whether the DCT multiplier of a current block should be deleted. For example, 
what is necessary is just to give the criteria of carrying out multiplier deletion in the 
coding block in an image. Furthermore, if judgment of not performing multiplier deletion 
is prepared when the detected DCT multiplier is one, image quality degradation 
beyond this will not take place, and can also guarantee the minimum image quality of 
image quality degradation accompanying dubbing or a duplicate. 

[0022] The high frequency component of a playback image is not reproduced by 
deleting a DCT multiplier as mentioned above. Image quality will deteriorate by 
repeating actuation of this DCT multiplier deletion in the case of dubbing or a 
duplicate. 

[0023] The block block diagram of the image quality degradation equipment of example 
4 example 4 is shown and explained to drawing 10 .IS 1 1 172 of the above-mentioned 
[ an example 4 ] It is applied when discrete cosine conversion (OCT) is adopted as a 
fundamental coding method like MPEG 2. 

[0024] The digital dynamic image inputted from the input terminal 10 is inputted into 
the type judging machine 30 and the DCT multiplier detector 31. In the DCT multiplier 
detector 31, the DCT multiplier of each encoded block is detected and information is 
told to the DCT multiplier correction judging machine 35. It tells whether the type 
judging machine 30 should detect a block address, a picture type, etc., and should 
correct a DCT multiplier to the DCT multiplier correction judging machine 35. With the 
DCT multiplier correction judging vessel 35, it tells the DCT multiplier rectifier 36 
whether the DCT multiplier detected in the current bit stream is corrected based on 
the information got from the type judging machine 30, and the information got from the 
DCT multiplier detector 31. The DCT multiplier rectifier 36 corrects the DCT 
multiplier specified out of the bit stream inputted from the input terminal 10, and 
outputs it to an output terminal 1 1. 

[0025] In an example 4, degradation of a digital dynamic image breaks out by actuation 
of the DCT multiplier rectifier 36. Here, the sign bit of the encoded DCT multiplier is 
operated. That is, either is performed among the actuation which reverses the sign of 
a DCT multiplier and which is just carried out of making it negative. The number of the 
DCT multipliers which make sign correction is not asked. Only the sign of the DCT 
multiplier of the last within a block may be processed, or the whole sign may be 
processed. Since whether it was made to deteriorate how many times generally does 
not understand when image degradation is made to perform by such approach, for 
actuation of a multiplier sign, how to make sign reversal perform using a certain 
random number etc. can be considered. The DCT multiplier correction judging 


machine 35 performs such a judgment. Here, supposing it corrects whether the DCT 
multiplier of a current block should be corrected based on the attribute of blocks, 
such as a coding block in an image acquired with the type judging vessel 30, an images 
coding block, a brightness component block, and a color difference component block, 
it will determine how it corrects and information will be passed to the DCT multiplier 
rectifier 36. A playback image will deteriorate by making sign correction of a DCT 
multiplier as mentioned above. 
[0026] 

[Effect of the Invention] since according to this invention the minimum quality of 
image degradation which can make automatic dubbing or the duplicate accompanied 
by degradation of image quality, and is boiled and accompanied by dubbing or the 
duplicate can be controlled in case dubbing or the duplicate of a digital dynamic image 
is made, the protection of copyrights of a digital dynamic image can fully be performed 
from a hard side. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] Functional-block division of the image quality degradation equipment of 
this invention is carried out notionally. 

[Drawing 2] It is the block block diagram of the image quality degradation equipment of 
an example 1. 

[Drawing 3] It is the block block diagram of the image quality degradation equipment of 


an example 2. 

[Drawing 4] It is a quantization matrix before correction. 
[Drawing 5] It is a quantization matrix after the 1st correction. 

[Drawing 6] It is the quantization matrix which shows the field corrected one after 
another. 

[Drawing 7] It is the quantization matrix which shows the approach of field division 
which corrects one after another. 

[Drawing 8] It is the quantization matrix which shows the approach of field division 
which corrects one after another. 

[Drawing 9] It is the block block diagram of the image quality degradation equipment of 
an example 3. 

[Drawing 10] It is the block block diagram of the image quality degradation equipment 
of an example 4. 
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